Abstract. The conventional macroeconomic paradigm is that monetary policy provides the nominal anchor for inflation expectations and that fiscal policy is disciplined in
INTRODUCTION
The 2007/2008 financial crisis and the accompanying Great Recession have brought an abrupt shift in the attitude towards fiscal policy among both researchers and policymakers. Although often neglected as a macroeconomic policy tool, in the wake of the recent crisis it was once again proven that fiscal policy too can have powerful and effective transmission channels that affect aggregate demand. Arestis (2011, p. 144) argues that it was precisely fiscal policy that "saved the world from the second Great Depression and produced only the Great Recession". Yet, this stabilization came at a price. Government measures to rescue the financial sector, provide safety nets for workers and the unemployed and stimulate the economy devastated public finances all over the world. In the aftermath of the Great Recession, and in some cases even after fiscal consolidation actions, many countries are still faced with substantial fiscal deficits and sizeable debt burdens.
In light of these considerations, concerns have emerged about the broader macroeconomic consequences of fiscal developments. Often embedded within such concerns is the issue whether or not fiscal trajectories can jeopardize monetary policy objectives. Namely, under the so-called fiscally dominant regime central bank independence may not be sufficient to anchor inflation expectations. In particular, price stability cannot be guaranteed without a sustainable fiscal position of the government. Taking into account the fact that fiscal dominance is more likely to be a problem in developing economies than in advanced economies (Montiel, 2011; Zoli, 2005) , the idea of this paper is to search for evidence of such dominance in five emerging European economies.
The rest of this paper is organized as follows: Section 1 outlines an overview of the main theoretical arguments concerning the issue of monetary versus fiscal dominance nexus. Section 2 introduces the empirical methodology and presents our dataset. Section 3 lays out results of empirical investigation with accompanying discussion, while the last section offers some concluding remarks.
THE RELEVANCE OF DIFFERENT REGIMES -THEORETICAL BACKGROUND
Traditional macroeconomic analysis is based on the fact that fiscal policy makers determine the level of the primary budget balance in order to ensure fiscal sustainability regardless of the price level, whereas monetary authorities are expected to set the desired price level without any constraints. Under these circumstances, the prices are determined exogenously, in the money market (for instance, following the quantitative theory of money) as opposed to the primary balance which adjusts endogenously in line with the intertemporal budget constraint. The aforementioned scenario is referred to in the literature as Ricardian or Monetary Dominant (hereinafter: MD) regime.
However, as Bajo-Rubio et al. (2009 highlights, a new trend of economic thought has emerged in the 1990s -Fiscal Theory of the Price Level (hereinafter: FTPL). Sims (1994) , Leeper (1991) and Cochrane (2001) , have laid the FTPL groundwork and the theory was further developed for instance by Leeper (2010 Leeper ( , 2013 , Cochrane (2011) and many others.
The proponents of FTPL challenge the aforementioned conventional assumptions and imply that fiscal authorities may be able to set primary balances that follow some arbitrary process, not necessarily compatible with sustainability. In such a case, the path of the primary budget balance becomes exogenously determined, while the prices now adjust endogenously in order to maintain sustainability. Although monetary policy may still be able to control inflation, it is certainly far less powerful than it would be under MD regime. In fact, as observed by Sargent & Wallace (1981) , the only thing that monetary authorities can control in this scenario is the timing of inflation. These propositions represent the essence of the Fiscal Theory of the Price Level and the regime based on them is called non-Ricardian or Fiscal Dominant (hereinafter: FD).
The issue of whether a particular economy operates in a monetary or fiscally-led regime is determined by the behavior of monetary and fiscal authorities. In fact, as explained by Komulainen & Pirttila (2000) there are two equilibrium conditions that are critical for price level determination. The first one is well known and refers to quantitative theory of money:
(1) where M t stands for money used in the period t, Y represents the income (GDP), V is the velocity of money and P t is the price level.
The second condition, according to the same authors (Komulainen & Pirttila, 2000) is:
where W t denotes government liabilities that themselves represent the sum of the stock of net interest bearing liabilities of the government (B t ) and M t (i.e. ), β is the discount factor and the sum of s j and τ j represent the expected government primary surplus which includes both primary surplus itself (s) and the central bank transfers (seigniorage, τ).
The first equation (1) is evidently the money demand function while the second equation (2) expresses the present value of the government intertemporal budget constraint. Equilibrium requires both of these equations to hold, and since we are looking at two equations with one unknown (P), the following equilibrium condition can be derived:
Decisions of economic policy makers influence the formation of public debt, primary surplus and money (B t , s j , M t ). Consequently, fiscal (B t , s j ) and monetary (M t ) policy must be coordinated in order to achieve the desired price level. But, as emphasized by Komulainen & Pirttila (2000) , two special cases of such coordination can exist. In the first scenario, fiscal policy makers react first and independently set the level of debt and deficit (B t , s j ) which requires prices to be determined from the equation that refers to the current value of the intertemporal budget constraint (Eq. 2). In this case, fiscal variables determine the price level and monetary variables adjust. On the other hand, if monetary authorities act first and determine the monetary policy variables independently, then the only thing left for fiscal policy makers is to adjust variables B t and s t to this (monetary determined) price level. Evidently, in the first case, there exists a fiscally-led regime, while the second case is referred to as the monetary dominance. Finally, it should be stated that the issue of monetary versus the fiscal dominance is closely related to the indirect way of fiscal sustainability analysis by means of Bohn's (1998) fiscal reaction function framework (see details below). However, it is essential to emphasize that in the equilibrium, fiscal sustainability can exist in both MD and FD regime. The crucial difference is how this sustainability has been achieved, or in the words of Sargent & Wallace (1981) "who has imposed discipline on whom?". Specifically, in the monetary dominant regime, the primary budget balance is set in order to ensure fiscal sustainability, independently of the price level. In this case fiscal policy is subordinated to monetary policy, or as Leeper (1991) puts it -monetary policy is active whereas fiscal policy is reactive. In contrast,, in FD regime fiscal policy makers tend to set the primary budget balance exogenously to the level of government debt, and monetary policy must accommodate such fiscal path, even at the cost of excessive monetary tightening. In this scenario fiscal policy dominates over monetary policy and may undermine its goals. Furthermore, in case of fiscal dominance tighter monetary policy today can cause higher inflation in the future (or even immediately if rational agents anticipate this) -a scenario to which Sargent & Wallace (1981) refer to as the unpleasant monetarist arithmetic.
EMPIRICAL FRAMEWORK AND DATA
According to Bajo-Rubio et al. (2014) in the game theory, the solution for the monetary versus fiscal dominance nexus would be given by the leader-follower model. In particular, it would be determined by the matter of fact which policymaker has moved first -the central bank or the fiscal authority. However, in economic practice, distinction between the two regimes is a pure empirical question centered around ways to examine whether fiscal authorities tend to set an endogenous or exogenous path for primary deficits.
In addressing this issue, we follow the so-called backward-looking approach proposed by Bohn (1998) who searches for a systematic relationship between the primary surplus and one period lagged level of government debt. Yet, instead of estimating fiscal reaction function per se (Eq. 4) we are more interested in the direction of causality between the two variables in the system: (4) where PB denotes primary balance (surplus/deficit) scaled by GDP, D represents government debt (scaled by GDP), a and b are parameters and e t stands for a white noise error.
In a series of papers Bohn (1998 Bohn ( , 2005 Bohn ( , 2007 emphasizes that a positive and significant estimate of parameter b indicates fiscal sustainability as well as prevalence of monetary dominant regime over the period of analysis. However, the proponents of FTPL argue that under certain circumstances the unbiased estimate b > 0 can also indicate fiscal dominance. Accordingly, although the question of monetary versus fiscal dominance is closely related to the indirect way of fiscal sustainability investigation by means of Bohn's (1998) fiscal reaction function, that framework may not be able to give a definite answer to the prevalence of a certain policy regime. Hence, following the recent literature on this issue (Bajo-Rubio et al. (2009 , Mackiewicz-Lyziak (2015) , Afonso (2017), etc.) , in order to distinguish between the two regimes, we resort to Granger causality tests between primary balance and public debt. In this sense, unidirectional causality running from primary surplus to government debt would suggest fiscal dominance, while unidirectional causality running the other way around may be an indication of MD regime.
The above-mentioned causal relationships are addressed by applying Toda & Yamamoto (1995) Granger non-causality test. Theoretically simple and calculationally straightforward TY causality procedure involves a Modified WALD (MWALD) test in an augmented VAR(k+dmax) model, where k refers to the optimal lag length (i.e. the correct VAR order) and dmax stands for maximal order of integration of underlying time series. The general specification of the augmented (k + dmax) VAR model for two variables is as follows: (5) (6) where α j , βj, γj and δj are parameters of the model, k is the optimal number of lags in the original VAR model, dmax is the maximum order of integration of the series in the system and εt and ηt are two independent white noise errors.
Our investigation is focused on five emerging European economies, namely: Hungary, Romania, Bulgaria, Serbia and Macedonia. Quarterly data on primary balance and government consolidated gross debt, both in percent of GDP (variables PB and D, respectively) cover the period from 2005Q1 to 2016Q4 and come from official sources (Eurostat in case of EU countries and national Ministries of Finance in case of Serbia and Macedonia). We use general government data for all economies, with the only exception of Macedonia in case of which similar to Trenovski & Tashevska (2015) , in the absence of such data we resort to central government statistics instead. Prior to econometric modeling all the data series have been seasonally adjusted using TRAMO/SEATS method.
RESULTS AND DISCUSSION
As the first step of the analysis, we investigate the order of integration of the primary surplus and government debt variables. To this end, we use common unit root tests such as standard Augmented Dickey Fuller (ADF) test as well as more robust DF-GLS test (Elliott et al., 1996) . Complementary, we also rely on Kwiatkowski-Phillips-SchmidtShin (KPSS) stationarity test (Kwiatkowski et al., 1992) .
The null hypothesis under ADF and DF-GLS test is one of a unit root, while KPSS test has stationarity as null. As highlighted by Hatemi-J (2002) from statistical point of view, not rejecting the null hypothesis does not necessarily imply accepting it. Hence, a combination of unit root and stationarity tests seems like a reasonable procedure, since the null hypothesis in one test is the alternative hypothesis in the other. Finally, it should be noted that lag lengths in cases of ADF and DF-GLS test are determined using sequential procedure of Ng & Perron (1995) , with max lag set to 6. The bandwidth for the KPSS stationarity test is based on the Newey-West estimator using the Bartlett kernel function. As can be observed on Table 1 the underlying variables in levels seem to exhibit a nonstationary kind of behavior over the period of analysis. However, after first-order differencing all time series become stationary (Table 2 ). These findings suggest that both PB and D may be considered integrated of order one, i.e. I(1) in all economies of our sample. At this point it is important to emphasize that we acknowledge the fact that traditional unit root tests may not allow us to precisely differentiate between formally integrated and stationary but very persistent time series, especially keeping in mind our relatively small sample size (see also Lame et al., 2014) . This further corroborates our choice of strategy for Granger causality tests, namely Toda & Yamamoto (1995) approach that is applicable irrespective of integration and cointegration properties exhibited by data. Nevertheless, the choice for the maximum order of integration (dmax) in all cases remains one (dmax=1).
In line with the empirical methodology outlined earlier, the next step is to determine the appropriate lag length (k) for country-specific bivariate VAR models. For this purpose usual information criteria are employed (Akaike info criterion -AIC and Schwartz Bayesian information criterion -SIC). However, in some cases additional lags are included in order to account for autocorrelation issues. This yielded dynamically stable, well-specified VAR models, namely VAR(2) for Serbia and Macedonia, VAR(3) for Hungary and Bulgaria and VAR(4) for Romania, that represent an adequate base for undertaking the Toda & Yamamoto (1995) Granger causality testing.
The results of the Toda & Yamamoto (1995) Granger non-causality tests for variables under scrutiny are presented in Table 3 . As can be seen on this table, the results reflect a rather homogeneous pattern in all emerging economies under investigation. Not surprisingly, gathered empirical evidence indicates Granger causality that runs from primary surplus to government debt, while causality that goes in the opposite direction has not been found. This suggests fiscally-led regime in Romania and Serbia (at 5% significance level) as well as in Hungary and Bulgaria (at 10% level). In case of Macedonia no definite conclusion can be drawn at usual significance levels, although some (albeit weak) evidence found at the 15% significance level also confirms fiscal dominance in this country, which is in line with the earlier findings of Trenovski & Tashevska (2015) . 
CONCLUDING REMARKS
Following theoretical foundations of the Fiscal Theory of the Price Level, the aim of this paper was to shed some light on the issue of monetary versus fiscal dominance in five emerging European economies (Hungary, Romania, Bulgaria, Serbia, and Macedonia). Results overwhelmingly indicate that the non-Ricardian (FD) regime prevailed, which further suggests that fiscal (not monetary) policy may have been the nominal anchor for inflation expectations in economies under scrutiny. These findings strongly emphasize the need for prudent fiscal policies in all of the examined countries, even though some of them are reporting solid fiscal performance after the full effect of post-crisis consolidation measures. Previous considerations are of vital importance especially in those economies that adopted the inflation targeting regime (Hungary, Romania and Serbia) having in mind that it is well documented that fiscal dominance reduces the ability of monetary authority to effectively set policy to achieve its own objectives. Taking into account all of the above, a general conclusion would be that credible fiscal policy is absolutely essential not only in terms of strengthening the capacity of public finances and further reduction of deficit pressures, but also in a broader economic context that refers to the efficiency of monetary policy strategies, the success of the implemented exchange rate regimes and consequently the preservation of aggregate macroeconomic stability. 
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